M b B 22 e s

F20E Has (BF2EE) PAMREGRICERE 41

ot 8 R XFHE

BET7T—ZHAIIC L A REROERBERERM
NS aWNY 5]
FRAME S, (LARMEYR, #HIRS, BHER,
ROz, FREEKR
SFoeH2 H
HARR ) = 3 VX — 28000 4358 45

AT L — R~OFREEE (7 L— FREOF@EMD
H15) 1%, 7 L— FIHREORFHIZS7228 5 a[REtEN &
L=, T 5 LT EBBENE U A I IS 2 4
MITDTERMELINTWD. £IT, BEBEERER
Y AT BERF LIz, MLV AT AORR & LTI
) ERAEREEZICENEZRMTE 58, i) GACK
BOaAR NPIERY AT ALY b/NENERET SN,
AR LTI Y OFIEICOW TR Lz, — 23 ERAE
B> TEL T b — R L2 EHT 2 e (ERMEET)
ZEHIT 2 HET, b9 — X BEBBEEICE-TEL DT
L— RN ZAsd 2 ER TsiE S 2 5H3 2 HIETH 5.
KPEOZNEEZBENER HEEBRER) ORI L.
£/, FEOREIEAT LEEICHLEREHFICONTHIR
L7z, B E, WO FEL EHAREERD 5 &
fEam L7z,

Temperature and velocity distributions of a ceiling-jet
along a flat-ceilinged tunnel with natural ventilation
2%, MFHIT
I3 A
Fire Safety Journal
Vol. 112, Article 102969

KR F > TEL BRI KT » THREI 2 8
SUIRIFL & T, KRS OEEN 384 2 JAR)
mth & LTHLS 2 OIEESh TWD. ARBFETIE, R
TRE A O 22 EHER OETEE I 2 A 9 5 MR VAR
DRIFRDIEZ, M O 2 FHI9 2 FZHET 125
R D1w, 5 RKIFHE T VD b IR AT R 2 8 H
D L IRITHIY h o pxE W ERE AT o 72, e L
T2 I T B ONRLEE DERIE T M 0 A 23 AR TR IL T X
52 EERTE L BT, KIROMNEHE K ORI
HLUThrrARFETMOEE£TEMR TR Z
REL, EREREZLBME TS 2L,

80 ~$
(e}
60 Moo
< S
x40 =
Ila I~
20 | © experimental data
—predicted
0 I I I I

0o 1 2 3 4 5 6 7
x[m]

RFRED b IVEF MmO,

Decision Support Methodology to Evaluate IoT
Technologies Deployment in Maritime Industry Using
Systems Approach
Hiekata, K., Wanaka, S., Mitsuyuki, T., Ueno, R.,
Wada, R. Moser, B.R.

July 2020

Journal of Marine Science and Technology

The objective of this paper is to support the decision-making
of introducing IoT technologies to maritime industry, and for the
objective, the ship operation simulation is developed. As a case
study, 11 IoT technologies are evaluated and compared. The case
study demonstrates the developed simulator can evaluate and
compare those technologies’ contribution quantitatively
including systemic impacts which are achieved by combination
of the multiple technologies.
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Identification of KVLCC2 manoeuvring
parameters for a modular-type mathematical
model by RaNS method with an overset approach
N. Sakamoto, K. Ohashi, M. Araki, Ken-ichi Kume
and H. Kobayashi
September 2019
Ocean Engineering Vol. 188

Captive model experiments are completely replaced by
viscous CFD simulations in the present study aiming to obtain
all the necessary parameters for mathematical model to predict
yaw checking ability of KVLCC2 by zig-zag manoeuvring
simulations. Present CFD simulations successfully determine
all the necessary manoeuvring parameters. It is also figured out
that accurate estimation in sway-related linear hydrodynamic
coefficient Y, hull-rudder interaction coefficient ax and flow-
straitening coefficient yr are the key for the present
manoeuvring predictions. The present study is of its first kind
1) to identify all the necessary parameters for modular-type
mathematical model by viscous CFD with overset grid
interface, and 2) all the computational results, e.g. forces and
moment coefficients of hull and rudder, available local flows
and the ship's kinematic parameters (trajectories and
ship/rudder motions) in zig-zag motions are rigorously
validated with the available experimental data.
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A New Approach for Handling Body Motions Co
mbining a Grid Deformation Method and an Over
set Grid Technique
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Uncertainty Analysis for Measurement of Added
Resistance in Short Regular Waves
—Its Application and Evaluation—
Sogihara, N., Tsujimoto, M.,
Fukasawa, R., Hamada, T.
October 2020

Ocean Engineering

Since added resistance in waves is a key parameter for
prediction of ship performance in actual seas, it should be
measured with sufficient accuracy. In general, the measurand
obtained in a model test contains unavoidable error, which results
from the complexity of the measurement procedure of such tests.
Therefore, uncertainty which can quantify this error should be
clarified for achievement of accurate measurement.

The authors conducted repeat tests both for resistance in calm
water and for added resistance in short regular waves to assess
their uncertainty in three facilities in the National Maritime
Research Institute, Japan (NMRI). This paper reports the results
of the uncertainty analysis for resistance in calm water and added
resistance in short regular waves and the comparison among the
three facilities, which revealed that the predominant error
component is different among the facilities.

The authors calculated the decrease in ship speed in actual seas
on the basis of the results of the uncertainty analysis for added
resistance in waves in order to discuss whether the uncertainty is
acceptable. The results of the calculation showed that added
resistance in short regular waves can be measured with sufficient
accuracy for practical purposes in the three facilities.
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Estimation of Autocorrelation Function and
Spectrum Density of Wave-induced Responses
Using Prolate Spheroidal Wave Functions
Takami, T., U. D. Nielsen, J. J. Jensen
September 2020

Journal of Marine Science and Technology

This paper has presented a new approach for obtaining
reliable autocorrelation functions (ACFs) and power spectrum
densities (PSDs) from time series measurements. Specifically,
Prolate Spheroidal Wave Functions (PSWF) were introduced
to fit, respectively, a measured heave motion time series and
the sample ACF. The effectiveness of the present approach was
discussed by comparing with other PSD estimation methods;
FFT and AR, respectively. Finally, the present PSWF based
approach was applied to ACF-based deterministic time series

prediction.
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Path following Algorithm Application to Automatic
Berthing Control

Sawada, R., Hirata, K., Kitagawa, Y., Saito, E.,
Ueno, M., Tanizawa, K., Fukuto, J.
April 2020

Journal of Marine Science and Technology

The automatic berthing system which applied a path following
algorithm for a ship with one propeller and one rudder is proposed
in this paper. In full-scale experiments, the proposed system
performed automatic berthing control in both calm wind
condition around 2 m/s and strong wind condition around 6 m/s.
It is also described that a method to develop the system based on

a numerical simulation.
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Fig. Trajectory (left) and measured values (right) of automatic
berthing control using the pure pursuit in a calm wind

Automatic Ship Collision Avoidance using
Deep Reinforcement Learning with LSTM
in Continuous Action Spaces
Sawada, R., Sato, K., Majima, T.
April 2020

Journal of Marine Science and Technology

This paper presents an automatic collision avoidance algorit
hm for ships using a deep reinforcement learning (DRL) w
ith LSTM in continuous action spaces. We redesign the net
work using the long short-term memory (LSTM) cell and

carried out training in continuous action spaces to train mo
del with longer safe distance than the previous study. The
trained model has passed all scenarios of Imazu problem.

The model is also validated by a test scenario which inclu

des more ships than each scenario of Imazu problem.
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—— Own Ship

—— Target ship 1
—+— Target ship 2
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Fig. Trajectory by the trained model for the test scenario.
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EVALUATION METHOD OF PIPE WEAR
DURING SLURRY TRANSPORT
FOR DEEP SEA MINING
Takano, S., Ono, M., Masanobu, S.
November 2021
Journal of JSCE B3 Vol. 74 No. 1

The evaluation of pipe wear is necessary to design the mining
system for development of seafloor massive sulfides. The authors
conducted three types of the flow loop wear experiment to obtain
the basic data of pipe wear during slurry transport. The authors
used the pipe which was 83mm in internal diameter and crushed
rocks which were 10 to 20mm in diameter. In these experiments,
the characteristics of pipe wear for different inner materials and
pipe inclinations were investigated. As a result of the experiments,
the wear resistance of SUS304 was shown to be higher than those
of plastic and rubber materials, and the wear volume of pipe
inclined at 30 degrees was largest in the experiment. Then the
influence of solid degradation on the wear rates was also
investigated. The wear rates of pipe decreased as slurry transport
duration increased. The authors estimated the wall thickness
reduction for the assumed lifting pipe which was 305.5mm in
internal diameter based on the results of the flow loop wear
experiments. The estimation results showed that it took 89 days
to reduce wall thickness by 1mm for a rigid riser made of SUS304.

Considerations on the common regulatory issues
among the IMO instruments for realization of
Maritime Autonomous Surface Ships
Megumi, S., Susumu, O.

November 2020
IOP Conference series: Materials Science and Engineering,
Vol. 929 012013

The Maritime Safety Committee (MSC) of the International
Maritime Organization (IMO) included an agenda item
“Regulatory Scoping Exercise (RSE) for the use of Maritime
Autonomous Surface Ships (MASS)”. The results of the RSE
have been reported to the MSC. The purpose of this study is to
provide suggestions for making decisions on the necessary
future work at the MSC. The authors have reviewed all the
results of the RSE and made discussions on the ways of
addressing some important common issues for the use of
MASS. The suitability of the specific ways of addressing these
issues may be turned out in the actual works for amendments
to the international regulations. On the other hand, the authors
consider that it is appropriate to give priority to the discussions
on the partial automation and remote operation with seafarers
on board over the fully autonomous or remote operations
without seafarers on board. Also, it seems appropriate to give

priority to the discussions on the navigation systems and tasks.
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Deterministic Prediction of Wave-induced Ship Res
ponses Based on Corrected Autocorrelation
Functions
Takami, T., U. D. Nielsen, J. J. Jensen

November 2020
A AR Ll S im e F315
This paper studied approaches to achieve time series
prediction of ship motion using corrected autocorrelation
functions (ACFs) by Prolate Spheroidal Wave Functions. Two
approaches to attain positive definiteness of autocorrelation
matrices are presented; the eigenvalue decomposition (EVD)
based
modification based approach. It turned out that removal of

approach and power spectrum density (PSD)
negative PSD together with white noise addition provides
reasonable prediction results which are comparable to the EVD

based approach.
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Model and full scale CFD of the Esso Osaka
under 35deg turning circle maneuver
in deep water
Sakamoto, N., Suzuki, R., Ohmori, T.,
Kobayashi H. and Ohashi K
TR 11 A
A ARG L2ss B0 2 ARk i im sk

Model and full scale viscous CFD simulations are carried
out for the Esso Osaka under 35deg turning circle maneuver in
deep water by NMRI’s in-house code “NAGISA” and
“UP_GRID”. The computational results of trajectories and
kinematic parameters agrees well to the experimental/sea trial
data in model and full scale. The scale effect seen in the
computational results of propeller thrust and rudder normal force
are same as experimentally/numerically obtained by Ueno et al.
(2017) with/without the rudder effectiveness and speed correction.
Visualization of pressure and axial velocity distributions in the
rudder vicinity at different maneuvering phases explain the
difference in rudder normal coefficient obtained from present
CFD in time in model and full scale.
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CFD based form factor determination method

Korkmaz B., Werner, S., Sakamoto, N., Queutey P.,
Deng G., Yuling G., Guoxiang, D., Maki K., Ye H.,
Akinturk A., Sayeed T., Hino T., Zhao F.,
Tezdogan T., Demirel K. and Bensow R.
January 2021
Ocean Engineering Vol. 220

This paper investigates the possibility to improve the power
predictions by introducing Combined CFD/EFD Method where
the experimental determination of form factor is replaced by
double body RANS computations applied for open cases
KVLCC2 and KCS. Computations from nine organizations and
seven CFD codes are compared to the experiments. The form
factor predictions for both hulls in design loading condition
compared well with the experimental results in general.
Comparison of the full-scale viscous resistance predictions
obtained by the extrapolations from model scale and direct full-
scale computations show that the Combined CFD/EFD Method
show significantly less scatter and may thus be a preferred
approach.
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